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DETAILED ACTION 

1 . Claims 1-16 and 25 have been presented for examination. 

Claim Rejections - 35 USC §103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 1-10, 12, 15-16 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fujioka 1 in view of Halepete 2 in view of Justice 3 . 

4. Referring to claim 1, Fujioka teaches the apparatus for adaptively controlling power 
consumption within an electronic system substantially comprising: 

a. an integrated circuit adapted to transmit voltage control information 
corresponding to a minimum operating voltage [fig. 1, abstract and 0051]. 

b. a storage element coupled to said integrated circuit, adapted to store a minimum 
operating voltage [fig. 1, abstract and 0048]. 

c. a variable voltage regulator coupled to said integrated circuit, adapted to receive 
said voltage control information from said integrated circuit, and supply an operating 
voltage to said integrated circuit in response to and representative of said voltage control 
information [abstract, 0037 and 0051]. 

d. a communication link coupled to said integrated circuit and said variable voltage 
regulator, adapted to link said integrated circuit to said variable voltage regulator so that 
said integrated circuit may transmit said voltage control information to said variable 
voltage regulator [0048]. 

1 As cited in the previous Office Action. 
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In summary, Fujioka teaches a system which stores voltage control information in 
memory 206 and uses that information to set an operating voltage if it is determined that the 
operable voltage is an operable minimum voltage. 

Although Fujioka teaches transmitting voltage control information, the voltage control 
information corresponds to a minimum operating voltage uniquely determined for the integrated 
circuit which is different than the predetermined nominal voltage for a family of the integrated 
circuits [0044] and not the difference between a minimum operating voltage uniquely determined 
for the integrated circuit and the predetermined nominal voltage selected for a family of 
integrated circuits. Halepete teaches that when decreasing voltage it can be performed in either a 
single step (as is taught in Fujioka) or in a series of incremental steps [col. 7 lines 33-35]. It 
would have been obvious to one of ordinary skill in the art to try decreasing the voltage to a 
minimum operating voltage in a series of steps rather than in a single step because a person with 
ordinary skill has good reason to pursue the known options within his or her technical grasp. 
Because the voltage is controlled by transmitting voltage control information corresponding to 
the voltage to be immediately output by the voltage regulator, it is interpreted that when 
decreasing the voltage in a plurality of steps that the voltage control information would represent 
the difference in voltage between a current voltage level (including the initial predetermined 
voltage for the family of integrated circuits) and the next voltage level to be stepped down to 
until the minimum operating voltage is reached. 

Although the Fujioka-Halepete teaches transmitting voltage control information 
corresponding to a difference between a minimum operating voltage uniquely determined for the 



2 As cited in the previous Office Action. 
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integrated circuit and a predetermined nominal voltage selected for a family of circuits, it is not 
explicitly taught that the voltage control information further comprises guard band. Justice 
teaches using guard band during device testing [page 1]. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to include the use of guard band into the 
voltage control information because when testing limits in a device under test, measurements 
must be made which can introduce inaccuracies. By including guard band, it would allow the 
system to compensate for any inaccuracies introduced by the measurement devices as taught by 
Justice [page 1]. 

5. Referring to claim 2, Fujioka teaches the voltage control information is determined 
during external testing of the IC [abstract]. 

6. Referring to claim 3, Fujioka teaches the storage element being a non-volatile memory 
[0073]. 

7. Referring to claim 4, Fujioka teaches a temperature sensor for measuring the temperature 
of the integrated circuit [0037]. 

8. Referring to claim 5, Fujioka teaches modifying voltage control information in response 
to temperature data [001 1]. 

9. Referring to claim 6, Fujioka teaches a built-in-self-test to determine the minimum 
operating voltage [abstract and 0055]. 

10. Referring to claim 7, Fujioka teaches a temperature sensor for measuring the temperature 
of the integrated circuit [0037]. 



3 As cited in a previous Office Action. 
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1 1 . Referring to claim 8, Fujioka teaches modifying voltage control information in response 
to temperature data [001 1]. 

12. Referring to claims 9-10 and 12, these are rejected on the same basis as set forth 
hereinabove. Fujioka teaches the apparatus and therefore teaches the method performed by the 
apparatus. 

13. Referring to claim 13, Fujioka teaches adjusting a voltage to an integrated circuit and 
testing with the lowered voltage in order to determine an effective minimum voltage to be 
applied to the integrated circuit [0062-0063]. 

14. Referring to claims 15-16, these are rejected on the same basis as set forth hereinabove. 
Fujioka teaches the apparatus and therefore teaches the method performed by the apparatus. 

15. Referring to claim 25, this is rejected on the same basis as set forth hereinabove. 

16. Claims 1 1 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fujioka, 
Halepete and Justice as applied to claims 1-10, 12-13, 15-16 and 25 above, and further in view of 
DeLuca 4 . 

17. Referring to claim 11, although Fujioka teaches performing a test to determine a 
minimum operating voltage, it is not explicitly taught that the voltage is determined by testing 
timing critical paths of the integrated circuit. In particular, Fujioka does not teach that voltage is 
determined based on the speed of the integrated circuit. DeLuca teaches determining a minimum 
operating voltage of an integrated circuit based on a required speed [col. 2 lines 26-3 1 and col. 3 
lines 16-17]. It would have been obvious to one of ordinary skill in the art at the time of the 



4 As cited in the previous Office Action. 
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invention to include a means to select an appropriate minimum voltage based on speed because 
DeLuca explicitly teaches that under certain activities, certain speeds are required in order for the 
integrated circuit to operate normally. 

18. Referring to claim 14, this is rejected on the same basis as set forth hereinabove. 

Response to Arguments 

19. Applicant's arguments filed 4/18/08 have been fully considered but they are not 
persuasive. 

20. In the REMARKS, applicant argues in substance that 1) Fujioka does not determine a 
unique minimum operating voltage for an IC which is different than that determined for the IC 
family and 2) Justice whether or not combined with Fujioka, does not teach the difference 
between a minimum operating voltage uniquely determined. . . plus a guard band. 

21 . Referring to applicants first argument, it appears that applicant has interpreted the 
minimum operating voltage taught in Fujioka as being the same as the predetermined voltage for 
a family of ICs. This is just not the case. Rather, Fujioka teaches that differences in the 
manufacturing process and ingredients used affect the minimum supply voltage which the CPU 
requires to operate in a stable manner. It is further taught that rather than supplying all CPUs a 
uniform voltage, it would be more beneficial to determine the necessary voltage requirements 
individually for each CPU. This would provide for the actual minimum electrical potential 
difference (i.e. voltage) to be reduced [](0007]. Therefore, it is clear as day that Fujioka is 
uniquely determining the minimum voltages for each CPU rather than relying on a voltage 
indicated for all CPUs in the same family in the interest of further minimizing power 
consumption. 
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22. Referring to applicants second argument, Justice teaches guard band is used to provide a 
tolerance so that any inaccuracies in a test due to factors such as equipment accuracy or 
temperature fluctuations will not cause the device to fail [pages 1-2]. In other words, rather than 
pressing the operational limits of the device, it is wise to leave a little buffer room in order to 
ensure stable operation. It should be easy to see that accounting for guard band in the 
transmitted voltage control information to the voltage regulator in the Fujioka system would 
ensure the system remain operational, especially when operating at minimum voltage levels. 

Conclusion 

23. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

24. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARK CONNOLLY whose telephone number is (571)272-3666. 
The examiner can normally be reached on M-F 9AM-5PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on (571) 272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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